TAB E - GROWTH AND DEVELOPMENT

PEDIATRIC QUESTIONS AND ANSWERS
1.
Typically, girls with precocious thelarche have:

A)
cystic enlargement of both ovaries.

B)
cornification of the vaginal epithelium.

C)
early menarche.

D)
normal bone age and growth velocity

ANSWER:  D

Girls with precocious thelarche have normal growth and osseous maturation.  Thelarche is the precocious development of the breasts that occurs most often between the first and third year of life.  Only one breast may be involved, or one may be more involved than the other.  Serum estradiol is usually normal, although on occasion it may be increased.  Precocious thelarche is not characterized by cornification of the vaginal epithelium or cystic enlargement of the ovaries.  Menarche occurs at the normal time.

Ref:
Behrman RE, Vaughn VC III (eds): Nelson Textbook of Pediatrics, ed 13. WB Saunders Co, 1987, p 1191.

2.
Currently, it is recommended that all newborn infants undergo audiologic testing to rule out hearing loss.  Several categories of infants are at even higher risk.  Which one of the following statements concerning testing in high risk infants is true?

A)
All infants requiring phototherapy for hyperbilirubinemia are at higher risk of hearing loss.

B)
All infants with a birth weight <2500 g (5 lb 8 oz) are at higher risk of hearing loss.

C)
All infants with a family history of childhood hearing impairment are at higher risk of hearing loss.

D)
High-risk infants should not be tested again after 12 months of age.

E)
Currently feasible procedures for screening neonates are sensitive even for mild hearing loss.

ANSWER:  C

A position statement by the Joint Committee on Infant Hearing recommended identifying infants at high risk for hearing impairment by means of the following 7 criteria: family history of childhood hearing loss, congenital perinatal infection, anatomic malformations involving the head or neck, birth weight <1500 g, hyperbilirubinemia requiring exchange transfusion, bacterial meningitis, and severe asphyxia.  As current procedures for screening neonates are sensitive only for severe to profound hearing losses, attention to hearing sensitivity must continue throughout childhood.

Ref:
Martin FN (ed): Hearing Disorders in Children. Pro-Ed, 1987, pp 192-196. 2) Joint Committee on Infant Hearing position statement. Journal of the American speech-Language-Hearing Association 1982;24(12): 1017-1018.

3.
Of the following, the most common etiology of chronic failure to thrive in pre-school American children is:

A)
cystic fibrosis.

B)
intestinal malabsorption.

C)            psychosocial deprivation.


D)
chromosomal disorders.

E)
malignancies.

ANSWER:  C

All the conditions mentioned can cause failure to thrive, but most instances of chronic failure to thrive in pre-school American children is the result of psychosocial circumstances, not always apparent, which adversely affect the child’s intake, absorption, or utilization of food.  In addition to poor weight gain, there are also usually signs of developmental retardation and of physical and emotional deprivation, such as apathy, poor hygiene, intense eye contact with people, or withdrawing behavior.  Vomiting, regurgitation, diarrhea, and general neuromuscular spasticity or hypotonia may be concurrent.

Ref:
Behrman RE, Kliegman RM (eds): Nelson Textbook of Pediatrics, ed 14. WB Saunders Co, 1992, pp 214-215.

4.
You see a white male who is concerned because he is the shortest boy in his class.  His age is 14.3 years and his parents are of normal height.  He has a negative past medical history and no symptoms.  On physical examination you note that he is 151 cm (59 in) tall.  The average height for his age is 165 cm.  His weight is 43 kg (95 lb).  His sexual maturity rating is 3 for genitalia and 2 for pubic hair.  A wrist radiograph shows a bone age of 12.2 years (the average height is 152 cm for this age).

On the basis of this evaluation you can tell the boy and his parents that:

A)
he should have a growth hormone stimulation test.

B)
his adult height will be below average.

C)
his sexual development is about average for his age.

D)
he will begin to grow taller within a year or so.

E)
an underlying nutritional deficiency may be the cause of his short stature.

ANSWER:  D

Constitutional growth delay, usually genetic in origin, consists of delayed, but eventually normal growth in adolescents.  Patients with constitutional growth delay grow at a slower than normal rate, characteristically have a delayed onset of puberty but continue to grow after most of their peers epiphyses have fused, thus they attain normal adult height.  Conversely, patients with familial short stature have short parents, grow in a lower percentile curve, but at a normal rate, achieve puberty at a normal time, but achieve a shorter ultimate height, appropriate to that of their parents.

If evaluation of the short adolescent boy reveals no evidence of chronic disease, if his sexual maturity rating is 2 or 3, and if his height is appropriate for skeletal age, he can be told without endocrinologic testing, that, in all likelihood, he will begin to grow taller within a year or so.  Adult height may be below average, but cannot be predicted reliably.  Average sexual maturity ratings for boys of 14.3 years are 4 for genitalia and 3 to 4 for pubic hair.  The history and physical examination would have given clues to any illness or nutritional problems.

Ref:
Behrman RE, Kliegman RM, Arvin AM (eds): Nelson Textbook of Pediatrics, ed 15. WB Saunders Co, 1996, pp 64-66, 1572.

5.
Which one of the following is necessary for a diagnosis of dyslexia?

A)
A tendency for the patient to read a sentence from right to left

B)
Below-average IQ

C)
Difficulty in identifying words

D)
Difficulty with reasoning

E)
Distractibility

ANSWER:  C

Dyslexia should be considered if a child has difficulty in decoding or identifying a word.  Word and sentence reversal may be present, but is not necessary for the diagnosis.  The diagnosis should be considered in all children with a learning disability, not just those with a reading disability.  IQ may be low, normal, or above average.  Reasoning remains intact.

Ref:
Shaywitz SE: Dyslexia. N Engl J Med 1998;338(5):307-312.

6.
At a routine health maintenance visit you discover that a 3-year-old child’s height percentile and rate of growth have both decreased significantly, from the 75th percentile to the 10th percentile, concerning the parents and your nursing staff.  At this point you should:

A)
prescribe dietary therapy.

B)
refer for human growth hormone injections.

C)
evaluate for possible organic pathology.

D)
monitor the growth rate for another 6 months.

E)
refer immediately to a pediatric endocrinologist.

ANSWER:  C

A child with a significantly decreased height percentile and decreased rate of height growth should be assessed for possible organic pathology, such as hypothyroidism, growth hormone deficiency, chromosomal disorder, chronic anemia, psychosocial deprivation, or failure of a major organ system.  Dietary therapy may be appropriate in weight percentile disorders, when the height and head circumference measurements are normal.  Growth hormone injections are indicated only after the diagnosis of deficiency is made and only in collaboration with pediatric endocrinology.  Observation would be indicated if the rate of growth is normal, but not in this case where there is an abnormal rate of height growth.

Ref:
Legler JD, Rose LC: Assessment of abnormal growth curves. Am Fam Physician 1998;58(1):153-158.

7.
The physician counseling a 4-year-old child about the death of a loved one should keep in mind that children in this age group:

A)
often feel no sense of loss.

B)
often believe they are somehow responsible for the death.

C)
should not attend a funeral.

D)
should usually be told the loved one is having a long sleep.

E)
usually accept the finality of death with little question.

ANSWER:  B

Children from the ages of 2 to 6 often believe they are somehow responsible for the death of a loved one.  The emotional pain may be so intense that the child may react by denying the death, or may somehow feel that the death is reversible.  If children wish to attend a funeral, or if their parents want them to, they should be accompanied by an adult who can provide comfort and support.  Telling a child the loved one is asleep or that he or she “went away” usually creates false hopes for return, or it may foster a sleep phobia.

Parents, families, and close friends of deceased neonates and children are encouraged to hold their children after death and to take photographs if they desire.

Hospice authorities recommend, in cases where there is significant incredibly overwhelming traumatic disfiguration of the victim’s face that the grieving individuals do not desire to see, that grieving individuals be allowed to see and/or touch another body part (i.e., hand, foot) of the deceased.

Ref:
Behrman RE, Kliegman RM, Arvin AM (eds): Nelson Textbook of Pediatrics, ed 15. WB Saunders Co, 1996, p 111.

8.
Which of the following is the least useful parameter for following an infant’s growth during the first year of life?

A)
Height

B)
Weight

C)
Head circumference

D)
Body mass index

ANSWER:  D

The body mass index is not a clinically useful measure in following the growth of an infant during the child’s first year.  Growth is measured by documenting increases in height, weight, and head circumference.  During the first few months of life, weight and height measurements may cross percentile values (up or down), reflecting genetic variation and prenatal factors, rather than nutritional status or illness.

9.
All of the following skill domains are typically assessed as part of determining a child’s developmental level except:

A)
Spatial

B)
Gross motor

C)
Fine motor

D)
Psychosocial

E)
Language

ANSWER:  A

A child’s development is most conveniently measured in terms of broad “streams of function.”  The commonly accepted skill categories are: (1) gross motor, (2) fine motor, (3) psychological, and (4) language.  Spatial skills are not routinely assessed.

10.
A 14-month-old child is undergoing evaluation for apparent failure to thrive (FTT).  Height, weight, and head circumference are found to be decreased concordantly.  The least likely etiology for this child’s condition is:

A)
intrauterine growth retardation.

B)
genetic short stature.

C)
child neglect.

D) isolated growth hormone deficiency.

ANSWER:  C

Typically, children with genetically determined short stature, a history of intrauterine growth retardation, or organic causes of failure to thrive (FTT) display height, weight, and head circumference values that are reduced concordantly.  

In children with non-organic FTT, the weight for age percentile value is typically less than the height for age value.

The history, physician examination, and growth pattern review of a 13-month-old girl who is small for her age are uninformative and suggest a non-organic cause for her apparent FTT.  

All of the following tests may currently be appropriately recommended except:
A)
Urinalysis and urine culture.

B)
Stool studies for Giardia.

C)
Complete blood count.

D)
Tuberculin skin test.

E)
Measurement of the serum growth hormone level.

ANSWER:  E

Most of the time, the underlying cause of FTT can be inferred from a careful history, physical examination, and a review of the recorded growth pattern. However, if the history, physical examination, and growth pattern review are uninformative and suggest a non-organic cause of FTT, then the physician should be careful not to over test the patient.  A basic series of tests, including a urinalysis and urine culture; stool studies for Giardia; serum creatinine, BUN, and electrolytes; a complete blood count, and a tuberculin skin test, are generally sufficient to rule out the vast majority of occult causes of FTT.  Measurement of serum growth hormone levels is not routinely recommended in this situation.

11. A characteristic of familial short stature in children is:


A)
normal bone age.


B)
delayed puberty.


C)
height between the 5th and 10th percentile at 5 to 10 years of age.


D)
abnormal length and weight for the first 1 to 2 years of life.


E)
all of the above.


ANSWER:  A


Familial or genetic short stature is a common cause of short stature in children.  This is not a disorder; these children are short, but otherwise entirely normal.  Their heights are usually at or slightly below the third percentile, but not at 3 SD below the mean.  They have normal growth velocities, and their height curves parallel the third percentile.  Bone age is normal and pubertal growth spurts are normal in timing and magnitude.


In contrast, children with constitutional short stature have “room to grow,” that is bone age less than the chronological age (BA<CA). They are characteristically short and have less sexual maturation for age, but continue to grow after most of their classmates have fused their epiphyses.  These are the students that often continue growth into their collegiate years.

12. Which one of the following statements regarding adolescence is supported by available data?


A)
Adolescents tend to engage in frequent, planned sexual activity, which allows for effective contraception.


B)
The cognitive stage of adolescents allows for full comprehension of the consequences of their behavior.


C)
There is a correlation between biologic maturation and cognitive development.


D)
Adolescents mature psychosocially at an earlier average age than in years past.


E)
Reproductive maturity is reached at an earlier average age now than in 1900.


ANSWER:  E

Dramatic physical and psychological changes occur during adolescence.  Most organ systems grow rapidly during this time, with the most dramatic growth occurring  in the reproductive system.  Young people today reach reproductive maturity at an earlier age than did their counterparts at the turn of the century.  However, the data do not indicate that adolescents mature psychosocially, particularly cognitively, at an earlier age today than in generations past.  There is, in fact, no correlation between biologic maturation and cognitive development.  The cognitive development of adolescents may not permit them to fully comprehend the consequences of their behavior.  The infrequency and spontaneous nature of early sexual activity make effective contraception problematic and increase the risk of adolescent pregnancy. 

Ref:
McAnarney ER, Hendee WR: Adolescent pregnancy and its consequences.  JAMA 1989; 262 (1):74-77. 2) Hoekelman RA (Ed): Primary Pediatric Care, ed 3. Mosby-Year Book Inc, 1997, pp 829-833.

13. In assessing the nutritional status of an infant it is useful to know that birth weight is expected to be regained within:

A) 5 days.

B) 10 days.

C) 17 days.

D) 21 days.

E) 28 days.


ANSWER: 
B


A helpful guideline for assessing normal growth in the very young infant is that birth weight should be regained by the 14th day.

Ref:   Behrman RE, Kliegman RM, Jenson HB (eds): Nelson Textbook of Pediatrics, ed 16. WB Saunders Co, 2000, p 32. (ABFM 2002)

14. The physician counseling a 4-year-old child about the death of a loved one should keep in mind that children in this age group:

A) often feel no sense of loss.

B) often believe that they are somehow responsible for the death.

C) should not attend a funeral.

D) should usually be told the loved one is having a long sleep.

E) usually accept the finality of death with little question.

ANSWER:
B

Children from the ages of 2 to 6 often believe they are somehow responsible for the death of a loved one.  The emotional pain may be so intense that the child may react by denying the death, or may somehow feel that the death is reversible.  If children wish to attend a funeral, or if their parents want them to, they should be accompanied by an adult who can provide comfort and support.  Telling a child the loved one is asleep or that he or she “went away” usually creates false hopes for their physical return, or it may foster a sleep phobia.

Ref:  Behrman RE, Kleigman RM, Jenson HB (eds):  Nelson Textbook of Pediatrics, ed 16.  WB Sanders Co, 2000, p 109. (ABFM 2002)
15. A 1-year-old child is brought to your office for a well child visit. A screening CBC reveals her hemoglobin to be 10.5 g/dL (N 11.0-14.0) with a mean corpuscular volume (MCV) of 69 μm3 (N 70-84).


Which one of the following is the most likely cause of her anemia?

A) Iron deficiency

B) Lead poisoning

C) Hemolysis

D) Chronic liver disease

E) Hypothyroidism

ANSWER:  A

This child has evidence of a mild microcytic anemia, which is most commonly caused by iron deficiency related to inadequate dietary intake.  Less common causes are thalassemia and lead poisoning.  Hemolysis with a responstive bone marrow usually causes a normocytic anemia with an elevated reticulocyte count.  Chronic liver disease and hypothyroidism result in macrocytic anemias.


Ref:  Irwin JJ, Kirchner JT:  Anemia in children.  Am Fam Physician 2001;64(8):1379-1386. (ABFM 2002)

16. During a health maintenance examination, a 14-year-old African-American male is noted to have asymmetric breast enlargement with mild tenderness. The remainder of the physical examination is normal.



The most appropriate management in this case is to:



A)
reassure the patient and have him return in 6 months.



B)
order serum estrogen and testosterone levels.



C)
order a chest radiograph.



D)
order chromosomal studies.



E)
arrange for a biopsy.



ANSWER:   A

Some gynecomastia occurs in 30% to 40% of pubertal males. It typically appears between 12 and 15 years of age, at Tanner stages 2 and 3. Physiologic gynecomastia is usually mild and may be either unilateral or bilateral. Breast tenderness is common and also mild. The enlargement typically regresses within a few months to 2 years.

Serum hormone levels are generally the same in boys with and without gynecomastia, although the ratio of estrogen to testosterone is higher in males at similar Tanner stages with gynecomastia. There is no indication for radiograph or chromosomal investigation. A biopsy should be considered only if the condition persists beyone mid-puberty.

Ref:  1) Goroll AH, Mulley AG Jr: Primary Care Medicine, ed 4. Lippincott Williams & Wilkins, 2000, pp 623, 1236.  2)  Modest GA: Textbook of Primary Care Medicine, ed 3. Mosby Inc, 2000, pp 184-187. (ABFM 2002)
17. The first sign of puberty in boys is:


A)
growth of the testes.


B)
pigmentation and thinning of the scrotum.


C)
growth of the penis.


D)
appearance of pubic hair.


E)
appearance of axillary hair.


ANSWER:  A

In boys, growth of the testes is the first sign of puberty.  This is followed by pigmentation and thinning of the scrotum and growth of the penis.  Pubic hair then appears.  The appearance of axillary hair usually marks the midpoint of puberty.

Ref:
Behrman RE, Kliegman RM, Jenson HB (eds): Nelson Textbook of Pediatrics, ed 16. WB Saunders Co, 2000, pp 52-54.

18. Which one of the following is the usual sequence of pubertal development in an adolescent girl?


A)
Breast bud, scant pubic hair, peak height velocity, menarche


B)
Breast bud, scant pubic hair, menarche, peak height velocity


C)
Peak height velocity, scant pubic hair, breast bud, menarche


D)
Scant pubic hair, breast bud, peak height velocity, menarche


E)
Scant pubic hair, breast bud, menarche, peak height velocity


ANSWER:  A

The pubertal development of a normal girl follows a fairly predictable course.  Emergence of the breast bud is usually the first sign of puberty, occurring at a mean age of 11 years (range 8-13 years).  This stage is closely followed by the appearance of sparse pubic hair confined to the labia.  Peak height velocity precedes menarche.

Ref:
Behrman RE, Kliegman RM, Jenson HB (eds): Nelson Textbook of Pediatrics, ed 16. WB Saunders Co, 2000, pp 1687-1688.

DIRECTIONS:  Below are multiple true-false problems which consist of a stem and four or five lettered options.  For each of these

lettered options, indicate “T” if the option is true or “F” if the option is false.

19. Which of the following children show evidence of developmental delay?

A)
A 4-month-old who does not smile

B)
A 6-month-old who demonstrates some head lag when pulled to a sitting position

C)
A 16-month-old who utters no words intelligible to her parents

D)
An 18-month-old who pulls up to a standing position but does not walk unaided

E)
A 6-year-old who is unable to copy a drawing of a square

ANSWERS:  A) True; B) False; C) True; D) True; E) True

A responsive smile should be seen by 2 to 3 months of age.  Normal infants may show some head lag at 6 months.  Intelligible speech (often “Mama”, “Dada”  should be present by 1 year. Children should be able to walk on their own before 15 months of age.  60% of 5-year-olds can copy a square.

Ref:
Denver Developmental Screening Test Revised (DDST-R), 1988, form 5694. 2) Behrman RE, Kliegman RM (eds): Nelson Textbook of Pediatrics, ed 14. WB Saunders Co, 1992, pp 41-42.

20. Which of the following motor findings in a 15-month-old child should prompt concern and further investigation?

A)
Established unilateral dominance or handedness

B)
Inability to walk

C)
Inability to stand on one foot

D)
Inability to climb up or down stairs

E)
Inability to hop

ANSWERS:  A) True; B) True; C) False; D) False; E) False

The presence of unilateral dominance or handedness prior to 15 months is abnormal and suggests hemiplegia of the non-dominant side.  Not walking by 15 months suggests developmental delay and a need for further assessment.

21. 

A small child with failure to thrive is found to have a bone age that is markedly delayed relative to height age and chronologic age. The most likely etiology is:



A) 
cystic fibrosis.



B) 
hypothyroidism.



C) 
down syndrome.



D) 
fetal alcohol syndrome.



E) 
gonadal dysgenesis.


ANSWER: B


Hypothyroidism is associated with markedly delayed bone age relative to height age and chronologic age. In cystic fibrosis, bone age and height age are equivalent, but both lag behind chronologic age. Children with chromosomal anomalies such as trisomy 21 (Down syndrome) or XO have a height age which is delayed relative to bone age. This pattern is also seen as a result of maternal substance abuse.


Ref: 
Rudolph CD, Rudolph AM (eds): Rudolph's Pediatrics, ed 21. McGraw-Hill, 2003, p 2021.
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